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Background:

Cardiovascular diseases (CVD) including both
heart disease and stroke are the leading 
causes of death in the United States in all
ethnic and racial groups.1 In Montana, the
CDC estimated that cardiovascular disease
contributed to 37% of the deaths in 1994.2

In the same report the costs of medical care
and the lost productivity from work due to
cardiovascular disease were estimated to be
$500 for each person in Montana.

Although mortality from coronary heart 
disease has decreased in the US in recent
d e c a d e s1, there is a growing concern that this
trend may be blunted as the rate of diabetes
i n c r e a s e .3 Diabetes is an independent risk
factor for coronary heart disease in epidemio-
logic studies and several biologic mecha-
nisms have been proposed to explain how
hyperglycemia aggravates atherosclerosis.
Indeed, American Indian communities are
experiencing higher mortality rates for CVD.
This “Rising Tide of Cardiovascular Disease in
American Indians” has been attributed in
large part to the high rates of diabetes in this
p o p u l a t i o n .4

Total cardiovascular disease death rates in
Montana in recent years were slightly lower
than rates in the US.5 On closer examination
of the data for Montana in 1995, the CVD
death rate was 220.7 per 100,000 for whites
and 255.9 for “other.” According to Indian
Health Service data,  northern Plains Indians
have relatively high rates of cardiovascular
morbidity and mortality, but few studies
have compared the rates of CVD and risk 
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risk factors (hypertension, high cholesterol,
o v e rweight). Additionally, the pattern of
CVD risk factors tended to be somewhat 
different in the two populations.

Although risk factors for CVD in the
American Indian population may differ
somewhat from the pattern in the 
non-Indian population, cardiovascular 
disease prevention programs are urgently
needed for all Montanans, particularly those
with diabetes. CVD prevention activities will
need to target the risk factors of most 
significance to particular sub-populations.
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UPCOMING EVENTS:

Annual patient and health care profession-
al conference, May 19-20, 2000, Billings.
The Montana Diabetes Project, Montana
ADA, MAADE, University of Montana,
School of Pharmacy and others are sponsor-
ing the annual patient and professional 
conference in Billings. The conference will
include national experts on diabetes and 
provide up-to-date information on diabetes
care. The health professional conference will
be on both Friday and Saturday, May 19th
and 20th. The one-day patient and family
member conference is on Saturday, May
20th. For more information, please call Ruth
Whitish at 406/444-6677.

Diabetes education basic skills workshop,
October 13-14, 2000, Helena.
The Montana Chapter of the American
Association of Diabetes Educators (MAADE)
and the Montana Diabetes Project are co-
sponsoring a two-day conference for health
care professionals. For more information
please contact Ellen Bryson at 406/444-7073.

RECENT LITERATURE ON DIABETES:
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factors for both American Indians and 
non-Indian simultaneously.6

To compare rates of CVD and the prevalence
of risk factors for CVD in Montana’s 
population in 1999, the Montana
Department of Public Health and Human
S e rvices (Montana DPHHS) conducted a 
special telephone survey of American Indians
living on or near the seven reservations and
compared the responses from this survey to
data for adult non-Indians included in the
1999 Behavioral Risk Factor Surv e i l l a n c e
System (BRFSS). This report summarizes the
self-reported prevalence of CVD and risk 
factors from these surveys and compares 
the two populations. 

Methods:

The Montana DPHHS completed a special
BRFSS telephone survey of American Indians
living on or near the seven reservations in
Montana in May through July of 1999.
Trained interviewers made telephone calls to
a random sample of households with three-
digit telephone prefixes, located on or near
the seven reservations in Montana. The
number of completed telephone calls was
proportional to the number of American
Indians living on each reservation (based on
the 1990 Census). Persons ≥18 years of age
and who reported being American Indian
were eligible to participate in the surv e y. A
total of 1,000 surveys of American Indian
adults was completed. The Montana DPHHS
also conducts a yearly BRFSS telephone 
s u rvey of a random sample of adult
Montanans ≥18 years of age.  A total of 905
s u rveys were completed from January
through July 1999 among non- Indian
Montanans. The non-response rate (refusal,
eligible respondent not available, unable to
communicate due to physical/mental 
impairment, or language barrier) for the
American Indian and annual BRFSS surv e y s
were 2.1% and 7.8%, respectively.

Both surveys included the same questions
regarding demographics, chronic diseases,
current use of tobacco and the respondents’
current height and weight. The demographic
questions included age, sex, and race/ethni-
c i t y. Respondents were asked if they ever had
a myocardial infarct (MI) or heart attack, 

angina or stroke. Respondents who reported
any of these conditions were categorized as
having cardiovascular disease (CVD).
Respondents were asked if they had ever
been told by a physician that they had
hypertension/high blood pressure, high 
cholesterol or diabetes. Female respondents
who had only been told they had gestational
diabetes were not categorized as persons with
currently diagnosed diabetes. Respondents
who reported that they smoked cigarettes
e v e ryday or some days were categorized as
current smokers. Height and weight were
used to calculate a body mass index (BMI,
k g / m2). Individuals with a BMI value greater
than or equal to 27.0 were defined as 
o v e rw e i g h t .

Crude prevalence estimates of CVD and 
related risk factors were calculated.  Pearson
Chi-square and Fisher exact tests were used
to compare the proportion of American
Indian and non-Indian respondents with
CVD, other chronic diseases, BMIs and 
current smoking. Logistic regression analyses
were used to identify variables independently
associated with CVD among American
Indian and non-Indian respondents. 
Odds ratios (OR) and ninety-five perc e n t
confidence intervals (95% CI) were 
c a l c u l a t e d .

Characteristics of American Indian
and non-Indian respondents:

The mean age of American Indian respon-
dents was significantly lower (mean 42.4, SD
15.4) compared to non-Indian respondents
(mean 50.0, SD 17.8, p<0.001). There were
no differences by sex among American
Indian (female 57%) and non-Indian respon-
dents (female 57%, p=0.95). Table 1 displays
the age and sex distributions among respon-
dents stratified by age (<45 years vs. ≥45
years). There were no differences in the mean
age or sex distributions among American
Indian and non-Indian respondents less than
45 years of age. Among respondents ≥45
years of age, American Indian respondents
were more likely to be younger as compared
to non-Indian respondents. There were no
significant differences by sex among 
respondents ≥45 years of age.
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more likely to report hypertension, high 
cholesterol, MI, angina, stroke, CVD and
o v e rweight as compared to those without
diabetes. Figure 4b displays the prevalence of
risk factors and CVD among non-Indian
respondents ≥45 years of age with and 
without diabetes. Respondents with diabetes
were more likely to report hypertension, MI,
angina and overweight as compared to those
without diabetes.

Limitations:

There are a number of limitations to these
analyses. First, the survey was conducted by
telephone and does not reflect the experi-
ence of individuals in Montana homes 
without telephones. However, over 75% of
Montana American Indian households do
have telephones.7 This availability to tele-
phones is consistent to that for non-Indians
in Montana and is comparable to the most
recent national estimate (77%) for American
Indian, Eskimo or Aleut households in the
United States.8 Second, self-reported data
were used in these analyses.  Previous studies,

h o w e v e r, have found that self-reported diag-
noses and risk factors such as diabetes,
hypertension, and cigarette smoking are reli-
ably reported.9, 10 Our estimates for BMI may
be low. Previous studies have found that
weight tends to be under-reported.1 0 - 1 2

Conclusions:

CVD is a serious threat to the health of
adults in Montana. Among respondents ≥45
years of age, 21% of American Indians and
13% of non-Indians have experienced a
stroke, MI or angina.  These data indicate
that a significant percentage of Montanans
under the age of 45 are at risk for CVD.
Among respondents <45 years of age, over
20% of non-Indians and over 40% of Indians
reported current smoking.

The association between diabetes and CVD is
strong. Both American Indian and non-
Indian respondents ≥45 years of age with 
diabetes were more likely to report CVD (MI,
angina and stroke). Individuals with diabetes
were also more likely to report other CVD

3

Prevalence of CVD and risk factors
among American Indian and 
non-Indian respondents by age:

The prevalence of hypertension, overw e i g h t ,
and current smoking was significantly higher
among American Indians as compared to
non-Indian respondents less than 45 years of
age. (Figure 1a.) No significant differences
were found between American Indian and

non-Indian respondents less than 45 years of
age for high cholesterol status, diabetes, MI, 
angina, stroke, or CVD. Among respondents
≥45 years of age, non-Indians reported a
higher prevalence of elevated cholesterol but
lower prevalence of diabetes, current 
smoking, overweight, MI, angina and CVD 
as compared to American Indians. 
(Figure 1b.)

TABLE 1. Characteristics of American Indian and non-Indian respondents by age, Montana, 1999.

<45 years old ≥45 years old
Characteristics American American

Indian Non-Indian Indian Non-Indian
(N=598) (N=375) (N=401) (N=529)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (years) 32.0 (7.8) 33.2 (7.7) 58.1 (10.0) 62.0 (12.5)*

#(%) #(%) #(%) #(%)
Sex
Male 252 (42) 166 (44) 176 (44) 220 (42)
Female 346 (58) 209 (56) 225 (56) 309 (58)
*P<0.05
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Prevalence of CVD and risk 
factors among male and female
respondents by age:

Male American Indian respondents less than
45 years of age reported a higher prevalence
of hypertension, overweight and current
smoking as compared to male non-Indian
respondents less than 45 years of age. (Figure
2a.) No significant differences were found for
male American Indian and non-Indian
respondents less than 45 years of age for 
cholesterol status, diabetes, MI, angina,
stroke or CVD. Female American Indian
respondents less than 45 years old were more
likely to be overweight and currently smoke
cigarettes as compared to female non-Indian
respondents less than 45 years of age. (Figure
2b.) No significant differences were found for
female American Indian and non-Indian
respondents less than 45 years of age for
hypertension, cholesterol status, diabetes,
MI, angina, stroke or CVD.

Male American Indians ≥45 years of age had
a significantly higher prevalence of hyperten-
sion, diabetes, overweight, current smoking,
MI, angina and CVD as compared to non-
Indian males. (Ffigure 3a.)  Non-Indian males
≥45 years of age had a higher prevalence of
high cholesterol as compared to American

Indian males. Female American Indians ≥45
years of age had a significantly higher 
prevalence of diabetes, overweight, current
smoking, MI, and CVD as compared to 
non-Indian females. (Figure 3b.) No signifi-
cant differences were found between these
groups for hypertension, high cholesterol,
angina or stroke. 

Factors associated with CVD among
American Indian and non-Indian
respondents:

Multiple factors were independently associat-
ed with CVD among American Indians.
( Table 2.) These factors included age (≥45
years), hypertension, high cholesterol and
diabetes.  Among non-Indian respondents,
two factors were independently associated
with CVD: age (≥45 years) and hypertension.

CVD and risk factors among
American Indian and non-Indian
respondents ≥45 years of age with
diabetes as compared to those 
without diabetes:

Figure 4a displays the prevalence of risk 
factors and CVD among American Indian
respondents ≥45 years of age with and with-
out diabetes. Respondents with diabetes were

TABLE 2. Factors associated with cardiovascular disease among American Indians and non-
Indians, Montana, 1999.

American Indians Non-Indians

(N=1000) (N=905)

Factor OR (95% CI)+ OR (95% CI)

Age ≥45 years 9.0 (4.4-18.1) 7.3 (2.8-19.0)

Sex (male) 1.6 (1.0-2.6) 1.5 (0.9-2.6)

Hypertension 2.7 (1.6-4.6) 3.3 (1.9-5.8)

High cholesterol 2.5 (1.4-4.3) 1.3 (0.8-2.3)

Diabetes 2.1 (1.2-3.8) 1.5 (0.7-3.2)

Currently smoke 0.5 (0.3-0.8) 1.9 (1.0-3.6)

+Odds ratio (ninety-five percent confidence interval)
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